quantification which may provide direct input into program planning, budgeting, and evaluation. The conceptualization of this process has been published previously. 2 One phase of our work is aimed at delineation of population groups of special pathogenetic interest, particularly cohorts of individuals suffering from salient syndromes which produce significant amounts of caseload and workload. Further, we have aimed at elucidation of major disease association groups, with the view of facilitating the planning, surveillance, and evaluation of health services by the definition of the larger caseload and workload of a population cohort sharing the same disease liabilities. In the population served in our area, diabetes is of extraordinary pathogenetic significance. Consequently we selected it as the salient condition for definition of the extent of associated disease problems, in a protoype study.
Methods
First, in setting up the study, a computer program was developed to derive a roster, composed of all cases which had been given a diagnosis-either primary or secondaryof diabetes. This roster was carefully scrutinized to detect and remove decedents, non-Indians and non-Southwestern Indians. A total of 635 individuals were found to comprise the corrected diabetic roster.
Each of the diabetic individuals was matched as closely as possible, according to age, sex, and geographical location, with an individual having no record of diabetes, either clinical or asymptomatic. These persons formed the control population for statistical comparisons.
In addition, a problem-oriented medical summary and a complete, concise clinical encounter record was obtained from the computer data base for each diabetic individual, and each case was classed by severity, according to criteria used by Bennett and co-workers in their study of diabetes in other Southwestern American Indian people ( Table 1) . The diabetic and control groups had a total of 635 individuals each-248 male and 387 female. The distribution of both diabetics and controls by severity stage of the diabetics is given in Table 1 .
In continuation of the study, we obtained tabulations of inpatient (patients and hospital days) and outpatient (patients and visits) utilization of clinical services. Tabulations were collected by an experimental health problem taxonomy previously described.2 This taxonomy has 25 major problem categories, and a total of 130 problem subcategories. Separate tabulations were made for the diabetics and controls, overall and by severity stage groupings. Separate tabulations were made according to primary diagnosis and all diagnoses. The former gives a more accurate count of utilization; the latter a more accurate picture of patterns of occurrence of disease conditions. It can be seen, according to the foregoing description of tabulation retrievals, that an immense amount of detailed data was obtained. In the space available for this presentation, we can discuss only salient features of the analyses of the data, dealing, for most part, with major health problem categories. Study Group Characteristics Figure 1 shows the age-sex distribution of the diabetic and control population for this study. Considering the small size of many of the geographic subsets of the subject population, the matching was quite satisfactory. The age distribution of diabetics is almost bimodal, with a decreased prevalence between the modes of the 35-to 39-year-old group and the nearly equal 50 to 59-year-old group. The reason for this feature of the distribution of the disease is obscure. The preponderance of females in all groups is quite evident. Table 2 , amounted to 2,992 for the diabetics and 1,601 for the controls. Outpatient visits amounted to 7,693 per 1,000 population per year for the diabetics and 3,006 for the controls. The average number of visits per problem episode was 2.57 for the diabetics and 1.88 for the controls. In other analyses we found that, although nearly twice as many females as males were diabetics, the average number of visits of females per problem episode was slightly lower than that of the males.
To discern differences in health problem patterns, as indicated by utilization, outpatient cases and visits were tabulated and analyzed according to all diagnoses,* not * "Diagnoses" as used in these outpatient service analyses must be interpreted broadly. In most cases, a true medical diagnosis was made, but, in a substantial number of cases, visits were caused by need for preventive care, related to one or more specific or general health problems. primary diagnoses. Overall, more diagnoses were made per case with diabetics (average 1.23) than with the control group (average 1.16). The rate of diagnosis of differing kinds of disease, according to major health problem categories, is given in Table 3 .
Overall, the diabetics accounted for nearly twice as many health problem episodes as the control group. Excluding consideration of the endocrine and metabolic disease category-in which we would naturally expect a very large differencein two of 22 categories (venereal disease and childbirth and complications), the diabetic problem episode rates were lower than those of the controls. In three categories of health problem areas (mental, injuries, and supplementary care), the rates for diabetics ranged from 1.16 to 1.21 times greater than the controls, which can be considered minor differences. In five categories, the difference between diabetic and control rates varied from 1.30 to 1.57 (other bacterial diseases, neurological and sensory, upper respiratory disease, lower respiratory disease and ill-defined conditions). These can be considered moderate differences. In the remaining 12 categories under consideration, major differences in problem experience were exhibited by rates for diabetics that ranged from 1.8 to 3.7 times those for the control group. These categories of major difference were gastroenteritis-diarrhea, tuberculosis, viral infections, other parasitic and infectious disease, neoplasms, blood dyscrasias (anemias), cardiovascular disease, digestive tract dis- * Rates are expressed as number per 1,000 population/year; D = Diabetic, C = Control. "Diagnosis," as used in these outpatient service analyses, must be interpreted broadly. In most cases a true medical diagnosis was made, but, in a substantial number of cases, visits were caused by need for preventive care related to one or more specific or general health problems. ease (other than gastroenteritis), urinary tract disease, genital disease, skin disease, and musculoskeletal disease.
Inpatient Utilization Patterns
During the period 1962 through 1972, a total of 867 admissions to the hospital were required by the diabetic individuals covered by this study, generating 12,594 hospital days, with an average length of stay of 14.5 days. The corresponding values for the control population were 529 admissions, 7,262 hospital days, and 13.7 days average length of stay. The rates per thousand of hospital admissions and hospital days, for the 11-year period, for males, females, and total, are given for both diabetics and controls in Table 4 .
As with the outpatient data, the rates of occurrence of various diagnoses were calculated from tabulation of the distribution of all diagnoses, both primary and secondary, among the major health problem areas. An average of 1.9 diagnoses were rendered for each episode of hospitalization of a member of the diabetics and an average of 1.7 for each hospitalization of a member of the control group. This small difference may reflect the fact that the comparisons include hospitalizations of diabetics occurring prior to the time of onset of diabetes.
In Table 5 , the rates of hospital diagnoses, both primary and secondary, are care, a moderate increment of diagnoses, in reference to the control population, occurred among the diabetics. Major differences between the level of diagnoses for controls and diabetes occurred in the categories tuberculosis, viral infection, venereal, other parasitic and infectious, cardiovascular, digestive tract, urinary tract, skin and musculoskeletal diseases, as well as illdefined conditions. The large difference in diagnosis of endocrine and metabolic diseases is a natural result of the population group selections.
Mortality
The scope, precision, and accuracy of retrospective mortality data currently available for this study does not match the quality of the clinical utilization data. Basically, the problem is generated by the fact that a large proportion of deaths among our "service" population occur in places or circumstances outside of the jurisdiction of our health service facilities. The state office of vital statistics is highly cooperative and attempts to provide us detailed information about the death of each decedent identified as an American Indian. But the problem arises in the sure identification of decedents as Indians, since many have Spanish surnames and registrars may have difficulty ascertaining the race of the individual as well as the tribal affiliation of Amerind people. Complicating these facts are the well known issues of the definition of underlying cause or contributory causes of death. Chronic underlying disease conditions are often missed, particularly in accidental deaths. Consequently, we are unable, at the moment, to ascertain either the numbers or rates of deaths among persons with clinically recognized diabetes as compared with the general population or a selected control population. This will be an important part of the prospective study now initiated. Some facts of potential significance have been derived from available sets of data which, unfortunately, are only partly related chronologically. These are the average age at death of known diabetics (age 35 and over), whose deaths occurred between 1961 and 1972, was 64.2 years (no deaths occurred in this group under 35 years of age), and the average age at death, of persons over 35 years of age, excluding deaths in which diabetes was indicated as the underlying cause, was 68.2 years in calendar years 1970 and 1971. While we believe this comparison does indicate a trend towards death at an earlier age in diabetics of this population as compared with nondiabetics, only a prospective study or a fortuitous acquisition of reliable retrospective data will settle the issue.
Other Considerations
From the foregoing considerations of the differing health problems of diabetics and persons not showing evidence of diabetes, it is obvious that these groups present differing needs for health services, involving a wide spectrum of health problems. Table 6 shows the comparative ranking of the "first 10" out of 23 general problem areas, according to caseloads and workloads caused by diabetic and nondiabetic individuals. The disparity is evident generally and striking in some instances. When one compares outpatient services utilization levels of the diabetic population with those of the whole service population, the striking facts emerge that during CY 1972 the recognized diabetics formed about 5.3 per cent cf the population, but accounted for 11.1 per cent of the diagnoses rendered and caused 14.1 per cent of the clinic visit workload. On these bases alone, it may be desirable to plan a program of comprehensive health care specifically for diabetics, when they provide so large a proportion of the clinical workload.
The change in service needs of the various Severity Stages, as expressed in prob- general trends. One is the fact that Grade 4 is also an advanced age group, and differential mortality may have affected the relative size of the two groups. Another factor may be the small size of these groups, making the mean rates greatly susceptible to skew caused by excessive utilization by one individual of the group. In the foregoing, we have looked at data in relation to relatively large health problem areas. Before closing, it is desirable to look at the difference in utilization by the diabetics and the control groups in relation to more circumscribed or specific problem areas. here for the sake of brevity. Exhaustive discussion of the pathogenetic and clinical management significance of these data is not possible in this brief paper. We intend to deal with it in depth in a more extensive paper which is currently in preparation.
Conclusions
The total study, from which the preceding data was extracted, aims to elucidate the other disease liabilities correlated with the existence of a salient, chronic condition. The main objective is to describe in a statistical way, as far as can be deduced from health services utilization patterns, the expanded pathogenetic history of a debilitating, chronic disease. The health services program planning possibilities of such an approach are enormous, provided that astute clinical management and services costing input is added to the epidemiological conceptualization. The possibilities of 
